Recombinant immunotoxin containing a disulfide-stabilized Fv directed at erbB2 that does not require proteolytic activation.
PE35/e23(dsFv)KDEL is a recombinant immunotoxin composed of a recombinant form of Pseudomonas exotoxin that does not need proteolytic activation and a disulfide-stabilized Fv fragment of the anti-erbB2 monoclonal antibody e23. In this molecule, the variable heavy (V H) domain is inserted near the carboxyl terminus of PE at position 607 and the variable light (V L) domain is connected to the V H domain by a disulfide bond engineered into the framework region. The disulfide bond forms between cysteines introduced at position 44 of V H and position 99 of V L [Reiter et al. (1994) J. Biol. Chem. 269, 18327-18331]. In contrast to other PE-derived Fv fusion proteins, this type of recombinant toxin does not need proteolytic activation of the toxin domain. PE35/e23(dsFv)KDEL is very cytotoxic toward erbB2 antigen-expressing N87 cells (IC50 = 0.8 ng/mL) despite the fact that it binds to the erbB2 protein only 25% as well as e23(dsFv)PE38KDEL, in which the dsFv moiety is located at the amino terminus of the toxin. The lower binding affinity is probably due to interference by domain III of PE with the amino terminus of e23(V H), possibly where the antigen binding sites are located. Nevertheless, the specificity of immunotoxin is still retained, and it is very stable at 37 degrees C. Because of its small size, stability, and activity without proteolytic processing, this immunotoxin may be advantageous for tumor treatment. PE35/e23(dsFv)KDEL was also used to gain information about whether reduction of the disulfide bonds connecting V H and V L occur in the endoplasmic reticulum (ER) or in a proximal compartment. To do this, we switched the ER retention sequence KDEL from the toxin--V H subunit to the V L subunit. Our results suggest that reduction of the disulfide bond connecting the dsFv heterodimer occurs before the immunotoxin reaches the ER, where translocation to the cytosol appears to occur.